Improved proliferation and differentiation capacity of human mesenchymal stromal cells cultured with basement-membrane extracellular matrix proteins.
In vitro cultured mesenchymal stromal cells (MSC) are characterized by a short proliferative lifespan, an increasing loss of proliferation capacity and progressive reduction of differentiation potential. Laminin-1, laminin-5, collagen IV and fibronectin are important constituents of the basement membrane extracellular matrix (ECM) that are involved in a variety of cellular activities, including cell attachment and motility. The in vitro proliferation capacity of MSC was significantly improved when the cells were incubated in the presence of basement membrane ECM proteins. For example, a mixture of proteins improved proliferation capacity 250-fold in comparison with standard conditions after five passages. Furthermore, in colony-forming unit-fibroblast (CFU-F) assays colony numbers and size were significantly extended. Blocking specific integrin cell-surface receptors, positive effects on the proliferation capacity of MSC were inhibited. Additionally, when MSC were co-cultivated with ECM proteins, cells maintained their multipotential differentiation capacity throughout many culture passages in comparison with cells cultivated on plastic. However, expansion of MSC on laminin-5 suppressed any subsequent chondrogenic differentiation. Our results suggest that expansion of bone marrow-derived MSC in the presence of ECM proteins is a powerful approach for generating large numbers of MSC, showing a prolonged capacity to differentiate into mesodermal cell lineages, with the exception of the lack of chondrogenesis by using laminin-5 coating.